Astrocytes in primary cultures: membrane potential characteristics reveal exclusive potassium conductance and potassium accumulator properties.
Mouse astrocytes in homogenous primary cultures were used to study the membrane potential response, measured with intracellular microelectrodes, to alterations of external ion composition and to certain drugs, and the observations were correlated with radiotracer measurements of equilibrated K+ content. The membrane potential was--92 mV at 3 mM K+, and reduction of external Na+ and Cl-concentration, as well as addition of furosemide, which acts on Cl- and Na+ fluxes, had no effect, showing that there is no other ion than K+ which significantly contributes to membrane conductance. Addition of ouabain showed that there is no electrogenic component of the membrane potential at either 'resting' conditions or during stimulation. Nevertheless, the behavior of the membrane potential was found to deviate from a Nernst potential for K+ when extracellular K+ was changed (the slope was linear from 1.5 to 100 mM K+ with 51 mV/10-fold change compared with 61 mV for a Nernstian behavior at 37 degrees C). The radioisotope measurements at different external K+ showed that this was due to accumulation of intracellular K+. We conclude that these astrocytes have spatial buffer and active accumulator properties towards the K+ ion.